BEST AVAILABLE COPY 



(g) RgPUBUQ UEFRA NgAISE ©N*dtpubfe«tton : 2 741907 

ffcnMh«<jc»pourtoi 
tNSTTTUT NATIONAL ow«#»diiipwtei«o 
DE LA PROPn&TE (NDU9TTUELLE _ 

©N^anratfteliwMntnsflofMl: 9514465 

PAWS 

© Mtt CI* : E 21 8 7920. 17», SVK 43/10, E 21 0 UM 



DEMANDE DE BREVET ^INVENTION 



A1 



@ Otto dt dipftt : aaii J&, 



©Dot* attentat 



dupubftoetote 

07/23. 



JtobfJ to <fi» etoprtftoalto* * to 



® 



ftdtUtm 

: 



FK 



:OROLFl£XOOCt£7E ANONYMS— 



@ tevmtMlffft) s LSOKTON JAMES * 8ALTEL JEAN 



&} PWOCB1B INSTALLATION DE 
^FORAQB PETROUER, AU MOYC 

DURctamsrru 
B7j OoflfonntonorTt Ik ftwtfldon, li dNffltoaoo <ki 
bquIm, qui Mft nBuwntai toupwi y 



ET PC CHSM8AOE PTJIPUrn^ MOTAMMEHT DTJM Pv« DE 



I MfHALEMBn- SOUPLES, ET 



< 

I 

I*. 



CM 

u. 



ptaot; to* pftmnrai ont um ponon manam mm 

trou p rtrtrtrf wmrt fort, ft turn totpngondia tnpto, 

dug ft to b— at It prttomm wr totroducfan uMrtoum 
cfln fU» wm pfMrion ft rmrtour dt to prtflwim on r»- 
foutotoafnrt*b««onh«tfco«i»tap«roiolitreu,ipi^ 




2741967 



1 

PROCEDE BT INSTALLATION DE FORAGE ET DE CHKMISAGE D*UN 
PUTTS, NOTAMMENT DUN PUTS DE FORAGE PETROL I ER, AU 
MOYEN DE TRONQONS TUBULA1RES ABOUTES INITIALEMENT 
SOUPLES, ET DURCIS IN SITU 

Uprtbente invention concern unptocAMpcwrforcretctemjcroapuito, 
aoaa aiMat an putodofqay ptonKcr.an moyea d'un enaembtodc troncona tubutoires 
-oupttToniw-simiUire*. imtUlemcnt soupks, spies a toe replies lofitimrfina fr mr nl 
nr cUeMstam pour to* tattdsiw dsns kpdii, pws Aftred^ltoi^laoaiioai 

5 VtSTtt d'une pttssioa interne pour prendre uae fonnc cylindrical et enfin a toe 
rigufiftea tajte per polymerisation de lev ptroi, I'coooabrtment transversal d'une 
prffonne replice feat de dimension maximafe sensiWemert infeneure k son dismtoe 
interne a ran deplte\et tesdiles pctTormes posstdant one portioo d'ettftaite" doot le 
diamine - epcts depliement - est legeremect supeneur a eel ui de U prttonne, ce qui 

10 pennet fear joctttion boat-e-bout per embcfftemeni, avcc recamement de ladite portioo 
d'extxtniifet 

Ainsi, en recouraat k ce type de preTormc, qui eat eoonue en aoi 
- notamment par le document waA-94/21887 - il cat possible d'obfcair on cbamsage 
d'ta (Gamete oonstuitsartouieU 
15 Acetegaid t Ucccvienta>iappelerqu'aw 

oaditiaoneU consdtues par dea tubes ea ader, on cat oblige* d'vtiliser dec troocpas 
t abulata e l(k scopiquea. I tlismhrr rttrminifit m ifSrrfr- fond du r in ~ <r* 
dea pcobttmes d'imaOWcn et ifcxploi tatioo ritefieure du puts. 

L'ocjcctif de Pinvention est de proposer un proc£de* de fotrnge et de 
20 chemisage du piao^ it'eidede pitTonnes do type mentionnd ci-dessus. qui puisse toe 
mis en oeuvre de maniere simple et iapide,afaifalecaft. 

Pou cela, et conf onnftnent k r tovcation. on commence par metire en 
ftexmipramiettRaon^ 
troogonfeat touraec vera le baa. 
25 Uptoo6d6eetaria™ntk» 

i) on fait passer saaatenent, de haut en baa, a travels ledit troogoo, un 
outU de fon^ et oo fore aa-desso» et deal te p 
fonnc etdeiaofcaAuradspttopouxiect^ 
b) on retire Toctildcfofafe ; 
30 c)c«inttoduitiii^pceTonne.al , Aet replie*. a rinteneur du puits en U 

f«ttnttravetsertew>n^d^ 
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du trou, a portkxi d'eJUrtmite* haute venant se placer A riatenew de U portion d'ex- 
trtfmifte* elargie du uougoa ; 

d) oo introduit un dmem fluide ta food do trou, autour de U portioa 

d'extzewttffaraedebprtforme; 
5 e) oo introduit un fluide sons press oo, de deantf supeneure a ta densite* 

du dment. a rinteneor ta 

bat co haul* ea refoulant le cunent, Igalement de bas cn baut, autour de la prtTorme, 
coonetapafoidntrao; 

I) coat en aaiaienant la pttfonnc sous presrioo interne, oo en coaufle la 
10 peroi poor la potymeYiaor ; 

g) le dment ayant pru. et la preTonne ayaat dure* poor eoostitoer un 
trooooo tubuiaire ripde de chemittje, on retire «dalemcnt ks outttlages ayant servi an 
gonflageetatapdyinenaatim 

b) oo rettere I'op&ation pour ks troocons suivants, jusqu'a obtenir U 

15 



20 



30 



Lonqne, comma cda sera explique* plus loin, la preTonne preeenle dei 
reserves de resine aptes a migrer vers rextericur pour former dea venous amuiiaires 
d'aaacnclte\te|waiticmKmeni 

De maniteparticnlieiaiiem 
genre tie^apteaoccuperse^ 

premier ftat d'eocombremeot a^nimal, Id penncttant de passer a 1* interieur du tronooo 
de>co liaee, in aeoood 

prindpole du trou et un tooUtemc *tat, d'eacombrement maximal, pour le forage de la 
parte dutrouc^neearewoirtaportM 
DatawoinodedeiteUsaoa 

alt polymerisation oc^ 
idoubtevalveplaceeeni*^ beseech 
fluide de apiuTaaa alliile^ 

L'iBSta llatka da forage at de cftemiaage, qui fait egalement panic de la 
preeenle invention, serv^ 
qu'dle compcend, en tte de pats : 

- une bobine de stockage et de reception, a i'etat enroule\ de ladite 



33 



- une tftc surpiombant reatree du pints, apte a pennettre le guidage et 
ru!trod^oo, dans le puila^ 
pints au»^aap»flageeti 
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- des bobiacs de stocfcafe i PcoU encoate de tubes masques elirique- 
mentdeTcfmabtcs aptes a fair* descends* ctrtmooterU^ttOUliai^<Uii»lcp«iti,run 
de ces tuba coateaant an ctWc servant 4 I 'alimentation de la preTonne eo couran! 
flectriryr ; 

.tmgtoermteurdeeouximflectnqtte. 

D'antres caractenftiqufs et aventafes de rinveatioo appafataont de U 
description et des dessias annexes qui en fepresentens, a simple litre d* exeraples non 
i\ m \*nu im mntfa de miae en ccavre PteTfri. ainsi que 1'tnstallation uxiciponrtantft 

Surces detains: 

- Lea figures 1 a 4 aont des vues ecfaematiques, en coupe axialc, montrant 
lea dfTereotw Stapes de I V>oeratkxi de forage de la oartie de prita qui doit rccevoirla 

^ - Ufiiun 5 eMtneTue schema^ 

eUeeeteottdain^avantBU^ 

* tea figures 6 et 7 aont des vues partietles de rextremite basse de la 
preTorrae. destinies a iUustrer le principe de U doable valve dont est poujvue U itte 
foutillage; 

• les figures 8 a 15 Olustrent les cUfTcftntes eojpes de raise ea place d'uoe 
^ormeanboutd'wtior i^ 

- lafifuie 16 reprtsente schemaliqueaenu cn coupe nwale. on poits 

cccstitutifr de rinstsHancn. attues en surface (tete de puis) ; 

-let figures 18a30-accfaclteflu»ttetiie-ffl 
t 'tiataflation djfttngitea enyes do cnemiaage. 

La figure 1 lepresente rextremite basse d*un putts vertical en cows de 
r«apetdectanieage.Cepiri^ 
liacesousfomed'imtiibecyU 
20c1argte. 

LedisinetreDdeceltens]tie20estlegeRtt 
d de U partie prindpnle 2, m bien qui! est possible d'embotter les una dans les autree des 
iioiicoos 2, avecfeooavranetf 

U ttc«eon de chemisafe 2 est aoell^ 

que 200. 

Nous aUoos maiotenant decrire de quelle maaiere va lire mis en place* a 
raidadn|a^»eo^deriBveanoa^ 
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four ceU. comme iilustrt tux figures I i 4, od commence par forer nn 
trou death** recevoirce bongo* 

A cct eiTet on utilise on outtl de forage 1, du genre trepan, qui a U 
particular* t* de pouvoir 6tre rttrtcU on dibit radialemeot, dans trots to* d'encom- 

5 bremettduTteots. 

Dam un premier tot, illmrt a to figure I. footi! est rttraca* au maximum 
(V telle naattw que — plus grade diineaaoo transvetsalc artorise ion libra passage a 

ITnttteurdutixaptmZaxia^ 

DMoetto^eoaeooombrcinemertdoocplttipcdtqiicd. 

10 DemMttteeaoirae,raiifiidefoi«^ 

mboUiie 10. qui parte to moie«rd>ntrall*n^ represent© de reunite rotation, et 
id^oiemeotousaeoatnolknrKfiak. 
onto vena plus karu todge 10e«mootfc4rextrfmirfd # untabe 
mAallique epce I toe earoult sur un tambour racepceur dispose en surface, en die de 
IS puits. 

Dans un second tot de d^aementmiil. UlustnSIUrigure^toptrtie 
oaapante 12 de Pontil peaede un diemtoB*li»veaiei»a>lemeot^aD. 

L'cwtii ayanl to deeceadu axiilrmcnt dan k pusta, a travere k mbage 2 
deja en place, on piovoque ce depioiement radial an diamtae D loraqo'il est arrivd a 
20 | 9 toiBnairdetopQrtioatoc|to2aO^ 

vaUsidE*x&tecQmineinusrt 1. 

On teiitoe einsi to focage d^n tm 
boocon 2. dans to pfotenajementde cdui^daasleaolS. 

La pnjfoodeur de forage correspond a la longueur du trongon que Ton 

25 aouhaitemettre en place. 

L'outil 1 poeaede des organes de coupe ■dditiooneU 11 qui peoventttie 
deploy* radialemtiit a u^ D, afin de pouvoir recevcir la portion 

torgfe<fationpjuaiMare an place 

Comma illustrf I la figure 3. par ranootee ds Toutil selon P a , on realise 

a ^Tlan^4onadai^ prindpale 
dutrou3,partortfcrei»e31UparcM<ksapo 
basse dutroa,dont to diametreD est Iemfencqrocduidetopertie3a 
UpitTonne4reprcacn^ 
35 general que cdle dtoite en dtoil dans to Wa A-94/2 1 B87 deja cite. 
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Kdtnmoua, etle ettdtyourvue dans an f^b&fmatpaectomitux 
apnnab^dufaitqyenaaffi^ 
portion d'extremitf basse 40 de section clargte. 

U preYonoe 4 est supponec par une tigetabuliire 5ajadtr.earoaUbte 
5 sur un tambour de itockage utut en turface, et qui pennct de U faire desccndre a 
1'inteVieur du pulta. ct do hii foumlr to fltridw de cirocntthon et de gonflage, aiari que 
reaergk electriquc poor la pdymeniatioo de la preTonne, par riatenneViiain d'un 
olspcaitifderaccofQeoie^ 
UprcTonneeteeiacocfdameapartteba« 
10 Cctypedetigcd'aitoeau*!^ 
parkfcnnean«IihXaLEDTUBINO-.«iabi^ 

Commecclacst dfcritdansle WO-A-94nim6^kdS6.^pd£caait€gi 
c**ureeaeescxtnii^ 
Ucf ct/ou dccoupsbigi en fin d v optetioo. 
15 u tete distributrice SI possedc une double valve 52, S3, art ionn ahk 

screen' venxnt (depots la surface). 

Comme illustrt aux figures 6 et 7, la valve 52 pennct de distribuer un 
flukfede*rilaaeari&teto 
dismTwerundmeiitnBkfc 
20 CoinmemusrtaUfiim 
TeU cadialemeflt icplld - eat desoe&to 
travmkoriocoodecoen^ 

Bien ensendu, poor que eed soil possible, il cat necessaire que rcncom- 
biwiKnt transversal de la pti^^ 
25 dei*c*qdconespo^ 

Loraque la preTonne est reptiec hit eOe-tneme, ellc presente une section cn 
*IT ou en forme d'escargot - comme illastrc par excmple aax figures 6A ct 6B. 
reapccti vctncnt do document WO-A-94/2SSS5 ; lorsqu'dle cat depUee die presente une 

section drculaiie. 
30 UprffonM4estporitioim 

d^ottemitB*pli«lan^40» ; la longueur 

du trou 3 est dftenninee pour que, dans cette position, la portion supencure de la 
prctormcsciroovccn ctfardtfc 

Onpfocedealoaan^^ 
35 pctfonne.vUU valve S3 ((kcfae* J, figure 9). 

Le cunent est cnoisi pour avoir une density voisine - voire Wgerement 
supencurc - de odle de la boue lxq«de7sctiouvantdaMtepuits. 
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L'amvcede omenta latnc dcUpc€Tqf«cd»s«dQnci^bOMcv«»le 

hmL 

Comme iilustre* It U figure 10. on precede ornate au goofUge dc la 
prtYcnDc. cn iiycctint un fluide sous pressioa 1 rimefieur de cdknd, vU U vmlvc 52 
(Metal). 

(I s'agit toil d'ttn Liqukfe introduit dc i'extencur (depuis la ito de putts) 

ptrkco«*tth5ctolapitfonnc,soitd'u^ 

pain ctpomfrf dun Uprfforme. 

U de fQBflage €11 avntageoMmra 



10 . 

poflage vm so faire piogrcsrivenicnt du bas vers Ic hurt, comme symbolise par let 
nectaCfttefigmia 

AdeTsut, lapro gressk xidugoiiflagedubasversle haJttpeutetacontrilcc 

eaprtvoyant.leloiigdeUprffonnc, une 

Le dmem at ptr comdquent icfouM «gilewcittdebuenh«rtcoatrela 
pMOidupwt^ccttiaeiymbo^ H.twdisquelt bouc7sc trwivechtt^e 

VOTlCbM,L Deirf&encclerduii*^ 
20 atteindreUpertiebtiite*^ liaiwawciinenldtts 
Ui**c*jcttctk»entre leaped 
II). 

Dei»eTeience,lapre^^ 
cfeau* prise en sandwiched 
25 mume,cdtf ta«encur,d*uncrBcwec» 
pew formerdea bonnet 
Uperadupuits. 

Une prcTorae dc ce feme est decrite dans la demande do brttvrt f rmncMfl 
9408691 deposcele 7 juilki lWpwUdemandew*JC,ctdaiif son enensic* wtana- 
30 domlePCr/H< 95/00902. 

tovemwimniiuliires,rej*itU 
9 ; dc preference il est prfvu one dearie* pies gnnde dc venous <c*cst-a-dire un 
torteroent |4us fsible ei^ 

mauiere a assurer une bonne ftancn&te' dans Ka liaison bout-a-bout des diffcrentt 

35 



Le efcattfTage et la polymerisation de U prtTomc soot realises une fois le 
spanagetenuioe^topressto 
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Atitrci!id^r>Rressk» 

Lechauflage de la rjtfonne peutee fair* toil ea introdutsant ua fluide 
cfca*!arintenci*delaprtf^ 

de pttitttaot - par eflct Joule, mo moyea de resistances clcctriques (fill chiufTmU) 
5 diipoetodrotefMicrifeUprfcraecui 
acctriqucdcpoiiUtedcptt^vulatige- 

Atitrein(ficatif> temperature r^^ 
dellOaI4(rC,ctUdu!endecettec^ 
LotsqueUpdymetisato 
10 U^i^ctquctecimt^emfMtapriwCfitw 12). <» TootUUt* »^ 51 

(OtaheK. figure 13). 

On install* aim ua outil de coupe (SOi) ft lVxlrfmit* du tube 5. ct on 
dtewpe le maacboo 4'6aoc*elt* de 1 'cxtremi t* haute de la prfforrac (polymeriaee) 4* 
(figure 14), qa'oa anacbe easulto. On opto de la mCme maniere pour le mancbon 

15 infcneur. 

Oncfetlcatalcoimtrccymcfe 
meat letufaageprfe&kat 2 («v)ir figure 15). 

L'opemlton qui vieut d'tae dfaite est bien sCr rfiteree, troncon aprta 
oonc^afind^jbieairtoprof^^ 
20 Dam in node dei^liotknponl^ 

compose a 30ft de rcsine epoxy ct ft 709b de fibias de vcne, cette ame eyaat one 
epaisseur de l'osdre de 14mm ; lea pcaux intdrfcura ct extfricare, eo caoutchouc 
syntbftiqi^c^respectirem^unee^ 

A thre indicatif, la portion principal© de la prtforme 4 posscde, ft TAai 
25 de^^undiamtoiatSriw 

184mm. tudis que la portion elargic 40 poaiMe an diamfttfe iatdrieur de Pordie de 
188mm el ua clanetre cxtfricur de 1 'onto de 236mm* 

Lee portion 30-32 ct 31 du puita out dee diamftttea moytcsdcPontode 

197mm et de 244^5mm. mpecttftment 
30 Laiongueurdadifrefanlstran^peut 

simple titre indicatif, la longueur d'une prtf orme pent Urn de I 'onto de 50to. 

La figure 16 reptteafe on puitt F chemise* par un ensemble de treia 
troocons 2A. 7B et2C about* et dmentc*. 

U figure 17 rtprtiente achtoaii(piemert 
35 qmpenmidcrocttrecnccqYretepnx^trV^ t'inrcntioa 
Surcctte figum, la tete de pmta. ieY6e^ 
mtoaique (chassis) 100 entourarrtUttede puits. 
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Cede structure 100 pone un iojecteur 101 pourvu d'un sabot d'appui 102. 
et servant a supporter et k pousser let diflcients materiels lornprils sent descendus dsns 
lepuiUouretue*decetw<i;dte^ 

On ■ design* par la reference 54 on tambour de stodcage sur kqud est 
cnroule«lapicToiiiiB;cIk 

UreYfcence 540 oe«ine un teboc de support ctdesuid^cdcUprffonne 

entree do pints. 

IxsreTcram 56*57 design^ 
et nock* reaprc*vemectlcs tebes^T. w (CdledTOjini)5«)ct& 

Le tube 560 eert a supporter et 4 deplacer Toutfl de forage ; Ic tube 5 
(commc deja dQ test I supporter In prtTorae, a amener Its fluides de gonflage et de 
cuneotntiooIUpreTonn^ 
pdyxnerinnoii). 

L'aedziGttf est foiume n^ 

. ■_»___»_ - ^« - J- H,n||.Mtillll 

La reTenence 59 dfingne une cutxne oc ooctrote oc i cpersnon. 

De maniere dassique, rentree du pints k forer est mittakment game d'un 

cuvdage 550. 

Le trepan 1 eit adapts k I 'extxtmit* du tube 560, lequd est dftrouk du 

ttmboorrtoept«xr56 t iup|w^ 101 

(voir figure 18), 

On precede alon au fon^c du trou, defcreieAa^3 t cle«tiiidAiecBnnr 

le premier tn»cm (figure 19). 

Aprtf miseenpUcedeUprcTormc, dmeiitationeiinijeaii r^etenfm 

pclymeYisati«iiL^ 

on retirckcooiult central (50), ku^ 

54 (vide) sur laqudle euit ini tialemem stoefcee U preTonac (figure 20). 
Uprtfofmtietroimabou^ 

On defait entuile les connexions aydraulique et dectrique avec la 
preTonne, on installe et on eccUe de maniere euoche autour de la tete du puts un 
tppartilhge do ad-hoc A. ceci par une teebnique oonvennooadk (figure 21). 

A Taide de t'ouUl de coupe 501, port! par le tube 5, on decoupe tea 

mancnoos d*6ancheit* hmt et has (figure 22). 

L f e^apeiuivBatBocan^afo<erlasecUoo tuivanie v pourcte9iir untrou 

etag*3 protoogeanl le troop* 2 (figure 23). 

Ensoite, on calibre ksdiametreset on 
du trou 3. a I 'aide d'un instrument apprcpric* 1000 (figure 24). 

On met en place une nou vdte preTcrme (figure 25). 
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OnUr*idesceadittalepuits v etoalapot^ 
Ke oou 3. On la connects *u tube 5. el an precede an goafla^ a U rimeaU&an. et t la 
potymenaatiaa (figure 26). 

On retire le cooduit central 5% qu'on remonte et qu'on caroulc fur lc 
tambour reccpceur 54 (figures 27 et 28). 

00 nupetd Ponti! do coupe 501 au cube 5.etooleteoeod pourafioouper 
lea m an ehona d 'extremity (figare 29). 

Onobtkrtaii«deuxCroo90ciri 
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1. Proc&Jc* pour fortr ct chemiser un puits, notamment un puits de forage 
p^troiier, au raoyen d'un ensemble de troacons tubulaires - on preform* - siinilairea. 
tnttUleoient aouptes, aptes A ttre rrpllte ksogitucfinalaneot sur elles-mbnej pour toe 
introduces dun 1c puits, pub a ttre depliecs radialemeat sous reflet d'uae prestioo 

5 iotempourirakiremfon^ 

fatioQ de ieur paroi. reacoabmnent transversal d'une prtfonne repUfe etam de 
diaegsko gandmato s c oribieoctu jaftrieure I son <fiamctre interne 4 I'dtat delpUe. ct 
lesdtes preTonncs (4) posstfdsnt sue portion d'txtrimM (40) doot le diametre • epres 
de^fleauat-estlegfreaie* 
10 joocdon boui-a-bout par emboftement avec rocouvraneat de larfitc portion d'extremite* 
<4ty,caract£rise par le fait que* ra 
rentre*duptiits.saportk»d^ 

a) on fait passer axsaleme&t, de haul co bus a traven ledit troocoo (2), un 
ottil de forage (1), et ou fore athdessous et dans le proionfetDcnt de oe froncon (2) nn 

15 trouP)de forme «deprofond«iradapto 

b) oo retire Toutildefoage(l); 

c) on introduit una prffonae (4). a r*tai replie, a I'inteneur du puitt ca la 
faisaat traverser le troocoo (2) defies place, et on to pemtionne oonvenablemcat I 
rinterieur du troo (3), sa portion d'extrfmite* haute veaant se placer a rinterieur de U 

20 pcrtknd'estrfmitdclargw 

d) on introdoit on ci merit fluide (6) an fond du trou (3), notour de In 
portion d'extremite* basse de la preTorrae ; 

e) on introduit un fluide sous pression (8). de density supdrieure a la 
density du ctinent (6), a rinlerieur de la ptfforrne (4) afin de la deplier n u fi a lrment, 

25 pregrassivanieatdebsseah^ 

deUfsWonoe.catfrekpejoidutnau(3); 

Otoutcamaiateaamlaprtfor^ 
paroi pour la porvmonser ; 

g) le cimeat ayant pris, et la prcTonne ayant durd pour consumer un 
30 tropyatubuUireria^decfaegusa^ 

augoaflagBcAalapolYnieniBto 

h) on ititer* l'operrioo pour les troncons stnvanls, jusqu'a obteniV la 
longueur de puits chemise* souhaitee. 

2. Ftoc4ddseloo reveodication 1, cajacteri*6 par le Tail qe'oo utilise un 
35 o«tfUdefon^(l)dtt genre rtpsn^ 
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radii! t. h nvoir tin premier tot d'cncombicment minimal, lui pcnnctttni de passer k 
I'inleneur du troofoa (2) d<j* en place, un «ccood tot, d'eocombrcmait imenn&liairc 
pourkfor«gBdel«p«rtieprincipaJc(30)dutTO 

maximal, pour le farafe dc li partie (3 1 ) du trou (3 ) destinfc k rccevoir U portico flirgie 
5 dcUprfforrae<4). 

3 . Pratt* adoa In revendicatk* 1 ou 2, easterns* parte Ml qpeledlt 
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pctforme(4)eiimcunentn«fe^ 
10 4 • Installation dc forage d de cfcemisage, destinfe 4 la mise en oeovre <hi 

pcocftfr irkm Vvm fr* t~«*fa*ri«i« l *3, onctAiafe parte fait quelle comprexlen 

ttedupuiu: 

- one bobine (54) dc itockage et dc reception, k V6t*t eniould, dc ladite 

prfforme(4); 

15 . una tfite (101) surptocnbant Pcntrfc (55) du puita, aple 4 pennettre le 

guidage et r iiUroductioo dans le puita de In prtTorme (4) et dca different* OQtMates 
aervant no forage du puiti anm qu'au gonflage et k la pdymAisanondcUprtformc; 

- dea bofaines (56, 57) de stocka«e k I'dtat enrout* da tubea mtolbques 
Oasti<pememdeTormablea^ 

20 dans k puita. I *un (5) dc cea tubea nontenant un cftble aervant a I'al iroentauoo de In 
petfonne co onmast Aedrkjufl ; 

• on i^CBteurdeeoumuaectri(|ue(59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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1 

PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
1 0 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
1 5 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to— even slightly greater than— 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
1 5 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours; 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the welt or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 

extending the section 2 (figure 23). 



2741907 



Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

10 Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms— that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

1 5 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (3 1) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
15 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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